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^e™ion  forthe  space  path  loss 
(b)£'"Cfs  ^  mterferen«  between  the  satellite  cm 


4*  Vear 

S&teNrte  Communication# 
System 

Tmie  AJftnrad:  3  Hours 


in  dB? 

comm  unicatj  otis  and  microwave 


(c)  An  earth  station  has  a  1 00  W  tramming  , 

and  an  antenna  gain  ratio  of 20001  fW  \  /  °  wave£^lclc  losses  to  antenna, 
received  power  bv  an ,  Calculate  fne  “Kill  station  EIRP  and  the 

transmitted  frequency  is  12  GuiT  141114  31 3  dlsta71ce  {li  iooo°  knl  where  the 

s?  Tr  *■  ,^5-SSSS?*' 

lo»g«?  *“*  "°nCi""'"  •"»  «*"  «f «.  earth  on  ihe  satellite 

3-  (a)  Discuss  he  different  techniques  used  in  frequence  , .  „  . 

communi(4tions?  '  tor  the  satellite 

tl  rairt  drops  on  die  linear  poJtn.^.  .  , 

'  " L  ila!n  wrcc  reasons  that  cause  the  cross  polarisation? 

^  ^IWtt  ?ara!i>?f'c  °^ector  antenna,  write  an  expression  for  the  gain  in  dBi  as  a 
,h|  p'10'1  ot  th°  ant'™a  diameter  in  meter,  frequency  in  GHz'' 

h)  Describe  with  skew,  the  offset  parabolic  antenna? . 

(Cl  Discuss  the  sources  !„  interference  m  satellite  systems? 

5-  (a)  Describe  with  sketch  tie  travelling  wave  tube  amplifier  (TWT)  and  discuss  its 

,h,  w„  1,nutlCS  and  lts  efects  on  «>e  FD14A  and  TDMA  signals? 

'  JL  J™,?  pot?r  rail  >  conditions  where  a  heavy  rain  with  a  rate  of  150 
,  .  V  1th  affects  both  fee  microwave  and  satellite  links.  The  distance 
^tW0  mlcr°wave  stations  was  30  km.  The  ground  station  receives 

onmrnde  an^  “fTfT™  °f30  DsS- '*&>&  while  the 

rat!tUd°  i)f  h£  ear'h  statlor!  were  70  Deg-  East  and  40  Deg.  North 
,  lemmheislU  was4  km  0cd  the  clouds  body  {3  km  thickness) 
wnbe  consider^  as  the  same  as  fee  rain  environment.  Find  and  compare 
etwcun  the  signa  loss  m  each  system  if  the  used  frequency  was  30  GHz? 

Hint.  Use  the  attenuaion  coefficients  ia  Figure  2. 


Sua  rm)  attsflualien  c^tftcsfeFU  idiykm.1 


To  Satellite 


Wavelength 


Figure  2 
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ELECTRONICS  &  COMMUNICATIONS  PEP.^^^  7'/0iV 

SUBJECT:  ANTENNAS  &WAVE  PROPAGATION 


11- 


A dv images  of  aperture  antennas  over  wirsi  antennas. 


A  rtf  .mot  all  questions: 

1-  a-  Write  down  short  notes  about. 
i_  The  main  antenna  parameters. 

iu-Objeetives  achieved  by  the  antenna  arn^n^  ^  ^  ^  lmifontl  array  coasting  of  N 

b-  Write  down  an  sxprcssion  >m  lh  s  '  >  .  h  11Bcde(1  condition  to  avoid  (be  presence  of 
elements.  For  a  largc  endf.ro  array  '  ^  lobe  t0  main  lobe  ratio  as  N  increases  to 

array  di^vity  and  beam  width  eonsrdenng  -trop.c 

side  lobe  to  man,  lobe  ratio  n.  less  d  an  approximately  estimate  the  beam 

width.  If  the  amp  is  along  the  y  Lid  Y-Z  planes. _ _ 

direction.  Plot  the,  resultant  Patterrnj__|.  f_;:rXb  Tum-miiform  linear  a  ray  with 

'ssssssassgsg,.  z-x x-x  P,« 

Plot  the  array  factor  as  well  as  the  J  ^  ppiUmr  array  placed  In  the  x-y  plane 

t»>  -  *  -*>  „ 

- »  o»  »> «  —  »  *  **  • **  -  *"» 

estimate  the  array  gam  m  thevx-y  plane.  _  _  _ _ _ _ 

(0  iff  and  dt  =6(  f)  if  the  radius  of  the  array  is  o.- • 

(0o  =  Aj  ana  ft,  ;  f  s  piemeuts  broadside  circular  array 

(2)  S^i^S\n"™CX  the  elements  ate  short  dipole,  oriented, owttrds 

Y-axis.  ,  ,  . ,  orrW  tkflt  consists  of  4  uniformly 

b)  The  shown  arrangement  represents  a  broadside  stray  that 

illuminated  circular  spertuves  each  w.th  rat hus  2  ^  t 

h  and  H  P,nes. 


IV- 


4  a"  the  helical  antenna  ; 

Pr',!,"rl,es  and  •W* 1 ****™  of  helical  antennas 
i-For  r“S  reCn  thC  i,X:ai  3,111  "Wto  of  operation. 

K-tsiJssir  ex™  &r  fc  “  *■“»  -  «* -  »- 

m  “  m0dC.With  -ular 
near  optimum  design.  Then  calculate  the  ,n™»  "  g>  ^  ** ,mtl0  and  pltch  an& le  for 

directivity  anrt  VSWH  if  the  antenna  is  connected  ha,r"po’T'’  beam  wiJth- 

field  pattern,  connected  lo  a  o-olim  coaxial  line,  Plot  the  far 

b"  Jr°r  flic  microstriw  antenna: 

Describe  the  structure,  properties  and  applications 

I:-:“li^r,i0n  fM  tiK  *  fie,d  pattem>  ^  and  radiation  Sonduetance 
IN-  Evaluate  (he  above  parameters  for  a  strip  width  of  w/X=  0. 1  and  W/X=  1 0 

‘  onTahovf  Stetefh ^f!em  °!s  re,tiC3l,y  po,atize(i  antenna  placed  at  a  height 

_.  of  1 0°  beam  width  and^reohedT^ro^wTrerormd ' *  3  ^  ***  P<inCiI  heam  paUeltl 


1  ^  <gJ  ,i.  UL I.  ^j  .h  11 
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T  elec  o  m  mimicati o  n  N  etvv  or  k 

st  t 

B.  SC  1  -term  Examination 

Time  Allowed:  3  Hour 


Attempt  with  the  following  questions: 

1-  Compare  between; 

a-  Duplication  of  a  packet,  and  loosing  a  packet  problems,  on  the  packet  switching  network., 
b-  Functional  availability,  and  operational  availability  of  the  communication  network, 
o  Effect  of  traffic  overload  on  both  the  circuit  and  packet  switching  networks, 
d-  Set-up  Lime  in  both  in-channel  and  common  channel  signaling  techniques, 
e-  Synchronous  and  Asynchronous  transmission  system, 


[211] 


2“  Explain  brielly; 

a-  Variation  of  delay  time  with  the  message  length, 

b-  1’he  Exponential  Forecasting  Model  is  not  an  accurate  forecasting  model, 
c-  Twisted  pair  transmission  media  impairments, 
d-  Optical  liber  cable  has  loss  attenuation  than  coaxial  one 


[163 


3 - a-  Compare  between  Car  cult  swi  iching  and  Virtual  circuit  pac  k  e  l  switching  techniques. 

b-  it  is  required  lo  transfer  a  message  with  size  8500  bit  from  a  source  to  destination  with  3  nodes 
between  them.  The  data  rate  for  all  links  is  58  kbps.  The  packet  size  is  250  bits  with  60  bit  . 
overhead-  The  call  set-up  lime  is  0. 15  sec.  Ibe  processing  tunc  at  each  node  is  1  8  m  sec.,  while 
the  average  queueing  delay  at  each  node  is  0.03  sec,  and  the  data  speed  over  a  link  is  180  mm  sec, 
and  the  hop  distance  is  60  km.  Calculate  the  end-to-end  delay  time  for  the  follovcing  cases, 
a-  Circuit  Switching 
b-  Mess  age  S  witch  mg 

c-  Virtual  circuit  packet  switching  with  delivery  guaranteed  using  a  mini  packet  o I  /0  bit  [  15 j 

4- a-During  the  busy  hour  4,46  Erlang  is  offered  to  an  Exchange  with  1 0  channels,  each  is  occupied  for 

6  minutes  on  average.  Whal  is  the  probability  ot  founding  one  channel  tree.  Bow  often  will  the 
congestion  state  occur  during  the  busy  hour,  and  calculate  tbs  length  oi  the  un-congestion  penod 
during  the  busy  hour. 

b-  Calculate  also  for  (a);  the  number  ofTost  call  trials  during  the  busy  hour,  and  the  number  of 
channels  required  to  handle  double  this  traffic  with  th e  sam e  grade  o f  se rv i cc .  L o m m ent .  [15] 

5-  On  the  busy  hour,  18  cal  ls  are  offered  to  a  single  channel  delay  system,  each  of  120  second  duration. 
Calculate;  1  -  The  probability  that  an  arriving  call  is  delayed 

2-  The  average,  number  of  users  that  may  be  exist  in  the  system, 

3-  Tire  probability  that  there  are  more  than  5  users  in  the  system. 

4-  The  probability  that  the  delayed  calls  waiting  lime  exceeds  5  minutes. 

5-  System  improvement  using  3  channels. 

6-  Average  duration,,  and  rate  of  the  congestion  slate,  [2^3 
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|  VLSI 

Communications  Eng. 

|  Time  Allowed:  3  Hours 

Answer  5  questions  oriLVi 

(1)  a-  Discuss  with  sketches  the  four-probe  method  for  measuring  the  wafer  resistance. 

b-  Compare  between  the  zone  refining  and  Czochralski  methods. 

C-  Discuss  with  sketches  the  liquid  phase  epitaxy, 

(Z)  a-  Discuss  with  sketches  the  process  sequence  in  negative  photolithography. 
Compare  between  the  positive  and  negative  photoresists, 
c-  Discuss  with  sketches  the  ion  beam  etching  method. 

(3)  Choose  the  correct  answer: 

1-  To  fabricate  depletion  mode  devices,  one  mare  masking  step  is  needed  for .... 

3  -  ion  implantation  b  -  gate  oxide  c  -  drain  6-  source 

2-  The  gate  oxide  thickness  Is  generally 

a  -  more  than  the  field  oxide  b  -  less  than  the  gate  oxide  c  -  equal  to  field  oxide 

3-  The  palysllicon  layer  is  characterized  by  ,... 

a -light  doping  b-  heavy  silicon  dioxide  c-  heavy  doping  d  -  high  resistivity 

4-  The  conductivity  of  the  poly  si  Ikon  layer  is  .... 

a -very  high  b-  very  low  c-  infinity  d  zero 

5-  In  the  fabrication  of  nMOS  devices  the  p+  diffusion  is  done  before 

a  -  p+  diffusion  b  -  thinox  layer  c  -  n-welt  regions  d  -forming  polysilicon 

6-  The  final  mask  for  CMOS  it-wel!  process  is  done  for .... 

a  -  bonding  pads  b  -  metallization  for  drain  c  -  metallization  for  source 

7-  The  poiysificon  layer  is  grown  by 

a  -  chemical  vapor  deposition  b-  single  crystal  withdrawal  c-  heating  sio2 

S-  After  coating  the  wafer  with  photoresist,  It  is  spurt  to  .... 

a -uniform  its  thickness  b  -  remove  Si02  layer  c- increase  its  thickness 

9-  The  color  of  the  thinox  in  the  stick  diagram  for  nMOS  process  is  ,... 

a  -  yellow  b-  green  c-  brown  d- magenta 

10-  The  minimum  overlap  length  for  gate  and  diffusion  to  have  n-transistor  is 

a-2X  b-r  1.93  k  c -15 k  6-1.725  \ 

(4)  a-  State  the  lambda-based  design  rules  for  wires  {nMOS  and  pMQS) 
b-  State  the  lambda-based  design  rules  for  contacts 

o  Draw  the  stick  diagram  for  3-input  NANB  gate 

(5)  a’  What  are  the  required  masks  in  the  fabrication  of  nh/lOS  transistor? 
b-  Draw  the  complementary  transistors  circuit  diagram  for: 

1'  C-switch  2“  Multiplexer  3'  Memory 

(6)  For  the  following  function:  _ 

F  =  (A  -f  B  +  D).  C 

a-  Construct  the  truth  table, 

b-  Draw  the  complementary  transistors  circuit  diagram, 
c-  Draw  the  stick  diagram. 


With  Best  Wishes 


